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Authoriz zation and Organization 





Conservation of soil and flood prevention is the objective of twenty- 
nine Erosion Camps functioning in Alabama, Mississippi, Oklahoma and Texas 
under President Roosevelt's Mnervency penser vac yen Work Program. The Act 
authorizing this work (S. 598 - 73d Congress) reads: 


"Be it cnacted by the Senate and House of Representatives of 
the United States of Amcrica in Congress. assembled, That for the 
purpose of relieving the acute condition of widespread distress and 
unemployment now existing in the United States, and in order to pro- 
vide for the restoration of the country's depletcd natural resources 
and the advancement of an orderly program of useful public works, the 
President is authorized, under such rules and regulations as he may 
prescribe and by utilizing such cxisting departments or agencies as 
he may designate, to provide for employing citizens of the United 
States who are unemployed, in the construction, maintenance and 
carrying on of works of a publie nature in connection with the for- 
estation of lands belonsing to the United States or to the scveral 
States which are suitable for timber production, the prevention of 
forest fires, floods and soil crosion, plant pest arid disease con- 
trol, the construction, maintcnance or repair of paths, trails and 
fire-lanes in the national’wrks and national forests, and such 
other work on the public domain, national and State, poh Government 
reservations. incidental to or necessary in connection with, any 
projects of the character cnumerated, as the President may. determine 
to be desirable:. Provided, That the President may in his discretion 

extend the provisions of this Act to lands owned by counties and 
municipalities and lands in private ownership, but only for the 
purpose of doing thereon such kinds of cooperative work as are now 
provided for by Acts of Congress in preventing and controlling 
forest fires and the attacks of forest tree pests and diseases and 
such work as is necessary in the public interest to control floods 


On April 5, 1933 President Roosevelt issued the following Executive 
Ordors 


"For the purpose of carrying out the provisions of this Act, 
Robert Fechner is hereby appointed Director of Emerzvency Conservation 
Work ae wee re oe ee oe es ee ee ce ee ee rm me ee ee ee en ee ee se ee ee (6a Se sow oe en son ps ol oe " 


Following this the Secrotary of Agriculture, the Secretary of Labor, 
the Secretary of the Interior the Secretary of War were each authorized 
to appoint a representative, forming an Advisory Council to the Director. 


The Director of Emergency Conservation Work placed the gencral ad- 
ministration of the "crosion" camps under the U. S. Forcst Service. To 
assist in establishing a policy and in supervising the cnginecring werk, 
the U. S. Bureau of Agricultural Enzinecring is working with the Forest 
Service. To the Army has been assigned the job of providing shelter, 
bedding, food, medical facilitics and the care of camps. 


(Over ) 


The Forest Service has dolegatdd actual ors ization and adminis= 
tration of tho projects to Stats Asdncies. “In Mavens, Tisaisstpp! and 
Oklahoma administration. of tho. we a Pet eS State Foresters Exten- 
sion engineers of the State Co llegos are Subddsrvising tho ee work. 
In Texas the administration of thé Meet jon" camps .is. under the Extension 
Engineer of the Stateé Cullege and. the supervision of engine coring ‘work is 
under a isch wlan hired by B.C.We A capable engincer is in charge. of the 
engineering phase of the work nt c&ch comp, working directly under the 
Extension. Enginecr or the Technician. Likewise foresters are’ in char;ie of. 
the tree. planting work which QS SURCS 1k wrgost importance cast of the lMiss- 
issippi River. _ 


Administration of these camps,’ together with all other E.C.. camps 
working on State and private larids’ in tho Gulf.States Forest Service District, 
comes under the jurisdiction of-the District Forest Inspector, at New Orleans. 


The Act authorizing this work. specifically states that 211° this work 
must be in. tho public interest.: Although these 29 camps are performing work 
mostly on privately ‘owned lands the erosion ccntrol. work is of public benefit 
because it is aiding in constrving ‘the productive capacity of the ‘nation and 
preventing the rapid 2 cowiulation | of silt deposits in small streams and 
rivers. The silting up of streams is accvmulative, as is the action of 
erosion in many places, and if these are: permitted to coutinue unchecked 
they will set up flood hhnzards in‘many communities ard affect neany propertics. 
“In some of the older farming re‘ions’ where such conservation measures hav 
not been taken, millions of acres of goad lands have been laid in waste by 
erosion. Floods. in these sections are more frequent. and severe due to 
filling of stroams by soil c: veried down from the uplar 


The erosion control problem aan need Loar states is of such magnitude 
that the 5,000 to 6;000 boys ongaged will make but slight gains on the total 
amount of work to be done. However, they are setting up a large number of 
sractical; demonstrations which will serve for the guidance of land owmers 
desirous..of conserving their fariis. Too, mmy-of these boys will return 
vo farms some. day with « desire to work ot their own lands or that of their 
parents, and they will be thoroughly ‘qualified te disseminate information 
by scotting ‘Up sce ale aie on these lands, All these facts are worthy 
of consideration when the merit of the work from-purely a public interest 
standpoint is being Sicenmeat ; 


METHODS OF CONTROL 





The objective of this work is to-provide. permanent public improve- 
ments for checking crosion in gullics and preventing gully formation. This 
onsists of (1) Healing the gullies by:means of plenting trees, vines, or 
srasses, with the aid of small temporary check dams, and (2) Constructing 

permanent dams. . 


- Practical denonstrations ‘of controlling epullies with the construction 
of small temporary check dams and. the planting of: black locust were estab- 
lished some. 20 years aso in western. Tennessec by Mr. R. S,. Maddox, State 
Forester at that time, 


a 





Fig. 1. - Preparing a gully for planting trees. The check 
dams have been built; the next step is to work down fertile 
topsoil from the upper edges of the banks by plowing or 
blasting, to fill behind dams. (Scene near Holly Spring,Miss.) 





Fig. 2. - Gully which has been completely healed by planting 
black locust trees. Brush check dams were built, the banks 


plowed down, and in early spring small locust seedlings 
planted. 
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Fig. 3. — Road closed by gully erosion. Gully 80 feet wide, 25 feet 


deep and increasing rapidly. Channel area required, about 80 square 
feet cross-section. (Near Rush Springs, Okla.) 





Fig. 4. — Road opened by E.C.W. Hrosion camp. 
serves a dual purpose as highway bridge and as a means of preventing 


This soil-saving dam 


the gully from advancing 4 


= to 2 mile across good farm lands. 
(Near Rush Springs, Okla.) 
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by: Information on dam construction for erosion control’ purposes is 
based largely, on data compiled by the U.S. Bureat of Agricultural Engi- 
“neering” over a long. period of years. These. studies and: experiments were 
made in a) “number . of states and compilations and reports: on'-these data 
“have been. prepared. by Mr. C. H. Ramser, Senior’ Drainage - Migineer with 


the Agricultural Engineering: Peete 


These two es he oe OF Ae erosion control are seldom over- 
lapping in their application. Permanent dams can not often be successfully 
substituted for tree planting, nor can planting often be substituted for 
“permanent dam coustr uction.s Planting is most-successfully carried on where 
‘small drainage areas are, involve d..- Large quantities of water flowing down 
“a eally in hiehly erosive sail make it very difficult to reveestate the 
“entire gully perineter with trees..of -grasses. . Vegetation is usually de- 
‘stroyed before the soil can be bound with a. good root system. Climatic 
conditions must always be considered when studying gully control problems 
for long continued droughts may prevent successful gully planting.  Dis- 
regarding climate considerations, the success of erosion control by plant- 
ing can only be assured where heave is a relatively shallow, slow flow and 
“where large quantities of water are not concentrated above points of high 
Overiall, 


On gullies having large watersheds and for the control of permanent 
waterways in cultivated fields, permanent dams are used, 


The entire program of soil and stream Se Nee may be divided 
into three classes of work. ‘these are - 


(1) . Work which has for its main purpose the protection of 
bottom lands and streams from ruirious soil deposits 
carried down from gullies. 


(2) Work to stop advance of gullies which if unstopped 
would destroy valuable lands and other properties and 
deposit large.quantitics of soil in drainage systems, 
thereby adding to.flood stages. 


(3) Work which has for its purpose the control of crosion 
in permanent water courses, maintaining the proper 
cross-section, and preventing gully formation. 


WORK OF THE CAMPS 
pee Protection of Streams and Bottom Lands 


In northern Mississippi ten "erosion" camps are located on the 
Tallahatchie River watershed. This old farming region is so badly ‘gullied 
that a large part of it can no longer be farmed. . Deep gullies are so 
numerous that it is very difficult.to construct highways Across many sec- 
tions and the roads wind a tortuous. trail across hilltops between heads 
of sullies which have reached the tops of their watersheds extending up 
either side of the ridges... Trus: little or no water enters at ‘the heads 
and further extension of the eullies, is not‘a Ce oe to contend with, 
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Smalt lateral extensions and sand washed from all portions:.of the bottoms 
and sides continue to make .the problem of sand transported over the bottom 
‘ lands and into the streams a matter of first importance. In these gullies 
small brush and wire dams are being constructed and the gullies planted 

to trees. The roots of the trecs will bind the soil to check erosion and 
the trees srowing in the gully channel will reduce velocities and cause 
most of the soil being transported to be deposited in the gullies before 
the water rcaches the lowlands. 


Figure 1 shows a large gully with small brush and wire dams con- 
structed. These dams are low, only 18 to 24 inches in height, so that 
there will be little overfall at the dam sites after the vegetation has 
reclaimed the gullies and the cams are gone. Each dam has a brush apron 
well vnderlaid with straw, and the spacing is such that the maximum grade 
between dams is one per cent. The bottoms of these gullics are mostly 
stcrile sand and the topsoil must be worked down from the tops of the 
banks to fill behind the dams before any planting is done.. This soil 
is worked down either by plowing or blasting. On gullies 20 fect or 
more deep blasting has been found to be most cconomical. FPlanting will 
be done in the spring seasan. 


Figure 2 shows a gully completely healed-over and stopped by the 
planting a few years ago of black locust seedlings. Brush dams, similar 
to those shown in Fivure 1, were built and the banks sloped before the 


trees were planted. 


Two E.C.W. nurscries have been established in northern Mississippi 
and 7 to 9 million black locust seedlings will be available for spring 
planting in 1934. To supplement this planting, otner seedlings, root 
cuttings and grass (particularly Bermuda grass) that can be collected 
locally will be used. 


2. Checking Advance of Gullies 


In checking the advance of gullics there are two methods of attack. 
Either a permanent dam is constructed at the head of the gully to drop the 
water from the ground surface to the gully bottom, or all water is diverted 
away and out of the gully. 


Dams at gully heads are cither of the drop-inlct type or the weir- 
notch type. Figure 4 shows a damn of the drop-inlet type where the top of 
the carth fill is used as a highway across the gully. This 4 by 4 foot 
concrete box culvert virtually replaces a wooden trestle highway bridge 
about 100 feet long. A gully crossing a highway that continues to srow 
larger often necessitates frequent bridge replacements. A soil saving 
dam of the type shown in Figure 4 is a permanent solution of the trouble. 
The camps do not work on strictly highway problems for their aim is soil 
conservation for flood control purposes. - If this gully had not beon 
checked at the roadway, it would have extended af2 to 3/4 mile up the 
watershed across good agriculturnl lands. The County cooperated on this 
project, appropriating about “500 for purchase of matcrials and furnishing 
equipment for making the large earth fill. The camp cngineers took charge 
and supplied the labor. The completed job serves a dual purpose in con- 
serving both highway and agricultural lands. A number of structures of 
this type have been built and plans are complete for a large additional 
number. 





Fig. 5. - Here a gully was endangering farm buildings. Under 
direction of E.C.W. engineers terraces were continued across barnyard 


and pasture below buildings. Terrace construction done by the farmer, 
check dam construction by camp. (Near Cleburne, Tex.) 





Fig. 6. - Formerly this was a county road. 


outlet it has been rapidly growing into a gully. 
by E.Cc.W. camp. (Near Cleburne, Tex.) 


Since used as a terrace 
Check dams built 
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Fig. 7. - Terraces formerly discharged into roadside ditch and 
caused gully erosion along roadside and in terrace ends. New 
ditch constructed by farmers under supervision of E.C.W. Engineers. 
Check dams constructed by camp. (Near Cleburne, Tex.) 





Fig. 8. - A series of check dams constructed by E.C.W. Camp. In 
the background the farmer is seen working on terraces, bringing 
them up to standard dimensions. (Near Wewoka, Okla.) 


PCA & 


The camp at Rush Springs, Oklahoma has six of them planned, all located to 
serve a dual purpose in that they replace old broken down highway bridges 
and stop the advance of sullics. 


By. diverting water out of a large gully the points where overfall 
formerly occurred can be vegetated and active crosion will be checked. 
This diversion is nocorapl ished either by constructing an intercepting 
channel to take the water frum the head of the al ‘or by terracing the 
watershed to carry the water to another channel. 


If an intercepting ditch is constructed it must be protected aginst 
erosion. For this purpose cither permanent dams are used or the ditch is 
well vegetated. In comnection with starting a growth of grass in these 
ditches the U, S. Bureau of. Asricultural Enginecring has had very good suce¢:+ 
cess on some if its erosion experiment farms. Ditches are dug wide and 
shallow,sapproximately a. foot of width for each acre draining, and creosoted 
bettleg..<" x le" plank, are set with the upper edge’ of the plank flush with 
the bottom of the channel. Spacing of the baffles-will depend on the grade 
of the ditch. These baffles keop the flow spread and prevent gullying in 
the. bottom of the channel. Baffles are also continucd up the channel side 
slopes. Some of the cemps are using this method of control in diversion 
ditches. 


Apeoully. need not be»wxsto land on.a farm,, for after the watersis 
diverted from it,. trees can be successfully planted which will produce 
fence posts or other valuable timber products. In the better agricultural 
areoswans this) District such planting docs not comprise a part’ of the erosion 
control program unless active srosion is likely to coxntnue after the water 
is diverted. However, in every case the farmers are advised on how to 
utilize the old gullies by planting trees, vines, and grasses for it is better 
that they be planted to provide against future emergencics such as diversion 
ditensor terrace failures. 


aie Pr evention of Gully Formation 


ee ee ns 





A large part of, this work is cooperative, with the farmers and land 
owners. Gully erosion which occurs at the terrace outlets is being checked 
ond the terracing systems arc being made effective. Terracing, aside from 
being a very effective means. of diverting water out of large gullies, is 
the only positive way of absolutely preventing eully formation on culti- 
vated lands. A completed system of terraces on a cultivated field may 
prevent the formation of a large number of gullies. Hcwever, since 
terraces divert and concentrate water at high levels the outlet ditches, 
into which the terraces dischargc, necessarily have steep srades for they 
must extend from the highest to the lowest points on the watersheds. Unless 
measures are taken to control erosion in these outlet ditches, gully erosion 
is certain to follow. After a large gully is formed at the outlet the over= 
fall created at the ends.of the terraces will cause gullies. to extend up 
each ‘terrace channel. Often entire fields or large parts of fields are 
_., ceuapletely destroyed for farming purposes by erosion which starts in the 

outlet ditches. Measures to check this erosion at terrace outlets now con- 
prise a large part of the camp work in Alabama, Oklahoma and Texas for they 
are all located in relatively good farming districts, 


* a 
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The canps do not cénstPust térraces nor do they dig the outlet 
ditches. The land owners arc required’ to do this construction ‘and the 
camps censtruct oo8 erosion control dams which cause the water to pass 


from the terrace s at non-orosive | srades down the outlet ditches and dis- 
charge into. the i niton ee channels in the valleys free of excessive silt 
-burdens.. In order to make their prograns most effective the camp engi- 


neers survey, plan and stake out the work, including the terraces and the 
outlet ditches. In sone states county road machinery is available to the 
farmers to construct their. terraces and ditches. Farmers poy only for 
gascline and oil used and pay the salaries of machine operators. 


In Figure 5 is shovm a terrace outlet that passed through the 
corner of a barnyard and gully erosion was so active that foundations of 
all buildings were endangered. Surveys were made by camp engineers and 
plans provided to continue field terraces across: the barnyard and pasture 
below the buildings. The old gully vi as crossed with a terrace’ (the two 
lower terraces not complete at the. tine photo eraph was taken) ) and low 
check dams were set at a high level » at one side of the old coll y; to 
prevent further erosion about the puildines.' This is a fine demonstra- 
tion of good engincering practice in G6rosion control work. It is much 
less costly to make earth fills in the old gully than to construct sheck 
dams in it. Through this method the land owner has greatly assisted by 
using horsepower: available on his farm. He has a grea ‘¢ interest in the 
job and will perhaps protect it with better maintenance than if he had 
not greatly assisted in the construction. On all jobs, the farmers are 
required to do all work not. requiring a large amount of hand labor. If 
an outlet ditch has become a large gully, +00 large to be easily con* 
‘trolled with dams, surveys. are made by the camp cngineers and a new 
ditch is staked. heter construction has been completed by the fa emer 
the camps install the erosion control Works. 


The outlet ditch shown in Figure 6 was formerly an old roadway. 
Early practices in terracing were to discharge..water.into-readways where- 
ever possible. This has proven troublesome and costly to highway depart- 
ments and camps are now insisting that outlet ditches be pe eds in the 
fields or along property lines away from the oe 


The terraces shown in Figure % formerly discharged into a roadside 
ditch, a large gully was forming and gully cros ae was extending back 
along the terrace channels. The camp engineers oeiehes and staked a new 
_ ditch and after the farmer had constructed it a camp installed the check 
. dams shown. One dam is sct in the outlet ditch on cach terrace line, with 
“the notch on the grade of the terrace channel and the headwall extending 
into the terrace ridge. A broad crest levee or terrace is throw up along 
the ditch on the sidé opposite the terraces and the headwall of the dam 
extended into this, Intermediate dams are used between terraccs to reduce 
dam heights and the depth of ditch required. By using intermediate dams 
effective heights of structures usually range from 1-142 to 2 fect and 
two of these with low cffcctive eights can be constructed more cheaply 
than one. dam 8-1/2 to 4 fect hig Too, low dams" afford a shallow ditch 
that will interfere little with “fhoiing: operations. 


s 


Figure 8 shows a dam where structures were set on terrace lines 
only. This practice is being discontinued in favor of the lower dams for 
reasons just mentioned. nk 


Where it is possible to use one ditch as a common outlet for two 
or more farms, armers must agree tc use it as such. All openings in 
structures are mate sufficiently large to drain all lands that are or 
will later be terraced to the ditch. Figure 9 shows.a gully on a fence 
‘line now controlled to drain terraces from both sides of the fence. 


Work on terrace outlet ditches is done only where the terraces are 
well constructed and measure up to reasonably safe standards. Heicht, 
width of base, vertical interval and grades of terrace chonnels are the 
dimensions considered. These dimensions vary with changes in soils and 
Climatic conditions, In Figurc 10 a farmer is scen rebuilding his terraces 
and bringing them up to standard dimensions. A check dam in the outlet 
ditch can be scen in the foreground. 


Terracing is not a part of the camp work, but cooperating with the 
farmer by ‘surveying, planning and staking his terraccs and outlet ditches, 
and<controlling gully ercsion:so that it will nqt undermine and, destroy 
the farmer's entire erosion contrcl project comprises a large part of the 
work of camps in the farming sections. Through this program great momentum 
is given to the tcrracing movement. Many farmers can be seen near each 
camp constructing substantial terraces that are well planned by the camp 
engineers. ‘The camps arc asda ti this work up with structures that con- 
vey the water from the terraces down non-erosive grades, messing it from 
the rolling cultivated hillvops, free of excessive silt burdens, to the 
drainage channels in the valleys Land owners never quite wnderstood 
before st how this job should ae done, they now understand and they sce 
the purpose and the value of the camps, and they are cooperating. 


WORK POLICIES 

(1) Conservation and not reclamation is the objective of E.C.W. 
erosion camps in Alabama, iississippi, Gklahoms and Texas. No work is 
done which has for its aie pur pose tae reclamation of a gully for future 
agricultural crop use. 


(2) Gullies in severely eroded lands such as those in northern 
Mississippi are being stopped or hcaled by means of building check dams, 
sloping off the banks, and planting black locust trees, vines or sorta 


(3) After watcr has been diverted from a gully by a diversion 
ditch or terracing system, if crosion is likely to continue quite actively, 
the gully is planted by she camp. If active crosion does not continue the 
job of planting is left to the land owner and he is instructed by the 
camp how to plant the gully area tc produce fence posts and other valuable 
timber products. 
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(4) E.C.¥. “erosion” camps are hand labor organizations. They 
work only on jobs requiring enginecring or forestry planning, technical 
supervision and hand labor. Land owners are required to do all work that 
can be dene with teams, tractors and machinery in orepar ing their lands 
for the camp work that follows. 


(5) Roadside ditches are not being used as terrace outlet channels. 
Control of these as outlet channels is both difficnlt and costly. 


(6) Wide shallow ditches arc used as terrace outlets. These have 
., intermediate structures betwecn terrace lines and are of such design that 
they will intorfere little with ferming operations. A 


(7) Farmers must agroe te use ditches that are on or very near 
property lines as common o-tlets and ovenings in all structures are: made 
of sufficient size-to drain all lands that are ven ccd or will later be 
_ terraced to the ditch, 


(8) Where farmers.arc cooperating in the conscrvation program by 
terracing their lands, certain standards of terrace construction are re- 
guired by the camps before any work is done on outlet ditches. Height of 
terrace, width of base, grade of channcl and verticak spacing are the 
measurements considered, These elements vary with the soils, topography 
and climatic changes. 4 


“wo 





Fig. 9. - Terrace outlet ditch along fence line. Terraces from 

both sides of fence meet at common point and dams constructed by 
E.C.W. Camp are sufficient to care for water from both sides of 

fence. (Near Wewoka, Okla.) 





Fig. 10. - Note check dam constructed by E.C.W. camp in left 
foreground. Many farmers in the vicinity of the erosion camps 

are rebuilding their terraces to standard dimensions, as requested 
by E.C.W. Engineers. (Near Wewoka, Okla.) 
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